Haematological profile is important to determine the physiological condition of an individual, and morphology of red blood cells can also be helpful in making a diagnosis of a disease. The size of red blood cells affects the ability of red blood cells to carry oxygen. In some clinical events shape and size of red blood cells will be changed. Bats are the only mammals that have the ability to fly. The ability of bats to fly would require bats to be able to bind more oxygen, therefor bat should have enough of energy while flying. The present study was conducted on 12 Cynopterus tithaecheilus (7 males and 5 females) to study about haematological profile. Blood samples were taken using tuberculin needle and analyzed by hematology analyzer for hematological value. Size of red blood cells was taken using bloods smear and analyzed by imageJ software. Cynopterus tithaecheilus show the higher number of red blood cells, but the size were smaller compared to the other mammals which has same body size. Mean while the concentration of hemoglobin and hematocrit were higher. The present result suggested that these haematological values might provide a greater transport oxygen capacity in the Cynopterus tithaecheilus.
INTRODUCTION
Bats are the second largest diversity in the class of mammals after rodentia (Nurfitrianto et al. 2013) . Bats are the only mammal that have wings and the ability to fly. Bat as a flying mammal do not have air sacs like birds, therefore bats must fulfil the energy requirement through an adaptation of the cardiovascular system. The ability of bats to fly is demanding larger heart size than the other mammals (Canals et al. 2005) .
The cardiovascular system consists of heart, blood vessels, and blood. Blood is one of the most important substance in the living organisms. Haematological profile is important to determine the physiological condition of every individual. Blood profiles in the normal range represent normal physiological condition which is different among specieses (Shawaludin et al. 2013 ). Blood cell are composed of erythrocytes, leukocytes, and platelets. Erythrocytes use to carry oxygen and nutrients throughout the body. Leukocytes is the body's defense system, while platelets are blood clotting factor.
The ability of erythrocytes to carry oxygen is affected by its size (Harthman and Lessler 1963). Nowaczewski and Kontecka (2012) states that the size of erythrocytes is different for each species and gender. Shape and size of the erythrocytes may change in some clinical event. Morphology of individual erythrocytes can also be helpful in making a diagnosis of a disease (Warni 2009). The incidence on certain internal membrane cytoskeleton can change the origin shape of the membrane of erythrocytes (Richards et al. 2000) . This study was conducted to observe the erythrocytes characteristics in Cynopterus tithaecheilus
MATERIALS AND METHODS
This study was conducted using 12 Cynopterus tithaecheilus (5 females and 7 males) which were captured in Garut, Indonesia. Cynopterus tithaecheilus which had been captured were taken to the laboratory of Anatomy, Department of Anatomy Physiology and Pharmacology, Faculty of Veterinary Medicine IPB, and then anaesthetized using 10mg / kg ketamine and 2 mg / kg xylazine (Sohayati et al., 2008) . Blood sample was collected from the heart as much as 0.3ml using tuberculin needle and stored in 0.5ml EDTA botlle. Blood was analyzed using haematology analyzer to determine the value of erythrocytes (RBC), haemoglobin, and haematocrit, mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC). Blood smear preparation was done to analyze the morphology of erythrocytes to obtain total area of erythrocytes using Image J as shown below.
RESULT
The present result on value of RBC, haemoglobin, and haematocrit, MCV, MCH, MCHC and size of erythrocyte are summarized in table. Table 1 showed the comparison haematology profile between male Cynopterus tithaecheilus with the other mammals and Table 2 showed the haematology profile between female Cynopterus tithaecheilus with other mammals. 
DISCUSSION
Haematology is important to determine the health status, includes information about the nutritional status and stress conditions (McMichaael et al. 2015; Hossain et al. 2013) , which is needed to determine conservation status and populations management (Hall et al. 2014) . Bats are known to have higher haematocrit and haemoglobin levels than other mammals with the same size (Maina 2000) . Haematological data will be very helpful for defense system, to state physiological conditions of the bat.
Blood carry oxygen and others substances that are needed by living organisms to survive (Shawaludin et al. 2013) . Haemoglobin levels will be positively correlated with the number and size of erythrocytes in physiologic state. The higher levels of haemoglobin, the more oxygen can be bound. This present study showed no significant differences of haematological value in both male and female of Cynopterus tithaecheilus. Cynopterus tithaecheilus has a higher erythrocytes count and haemoglobin value than other mammals with the same body size therefore they may able to carry more oxygen. This characteristics might support the ability to fly which require a high energy.
Female Cynopterus tithaecheilus erythrocytes count was lower than male Cynopterus tithaecheilus but female erythrocytes size was larger ± 2 µm 2 than male. Erythrocytes of Cynopterus tithaecheilus were smaller than mice and rats. Even though bats has small size of erythrocytes but its size still can carry amount of oxygen which needed to fly. The ability to bring a huge of oxygen will be very useful for the bat to meet its energy needs, especially when flying. The value of MCV and MCH were small, but we suggested small value of MCV and MCH may be followed by rapid haematopoiesis process that Cynopterus tithaecheilus reach a higher number of erythrocyte.
CONCLUSION
Erythrocyte Cynopterus tithaecheilus size are smaller than erythrocyte of other mammals. The small size of erythrocyteis followed by higher of erythrocyte count and higher haemoglobin level, that Cynopterus tithaecheilus can fullfil the energy to fly.
